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© Spectrum analyzer having functions for simultaneously executing plural kinds of detections and 
displaying resultants thereof. 



© A frequency conversion section (2, 3) sweeps an 
object signai within a desired measurement frequen- 
cy range, thereby frequency-converting the object 
signal. A peak detector (6) detects a peak of an 
output from the frequency converting section (2, 3). 
A measurement detector (7) measures and detects 
T—the output from the frequency conversion section (2, 
^3) simultaneously with the peak detection by the 
©peak detector. The measurement detector (7) has an 
If) output characteristic lower than an output character- 
Oistic of the peak detector. A display (12) displays an 
q) output from the peak detector (6) and an output from 
r^the measurement detector (7) on a single display 
W screen, in synchronism with the sweeping by the 
©frequency conversion section (2, 3), with these out- 
puts of the peak detector (6) and the measurement 
2j detector (7) being plotted along an axis representa- 
tive of frequencies. In another mode of the invention, 
an alarm device indicates the fact that an output 



from the peak detector has exceeded a predeter- 
mined allowable limit level. 



(OBJECT SIGNAL 2) 



FIG. 7A 
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Spectrum analyzer having functions for simultaneously executing plural kinds of detections and 

displaying resultants thereof 



The present invention relates generally to a 
spectrum analyzer which can detect spectrum val- 
ues at respective frequencies of a signal to be 
measured ("object signal" hereinafter) and can dis- 
play the detected spectrum values in two-dimen- 
sional manner, and, more particularly, to a spec- 
trum analyzer that can be used for measuring EMI 
(electromagnetic interference). 

In general, a spectrum analyzer is used as an 
apparatus for examining which kind of frequency 
component is included in a signal having a wide 
frequency band, which is received by a receiver in 
a radio monitoring "apparatus. As is well known, in 
this type of spectrum analyzer, spectral values 
(amplitudes) at respective frequencies of an object 
signal are displayed, for example, on a CRT dis- 
play, with frequencies being set in the abscissa. 

A monitoring person finds, from the spectrum 
characteristics displayed on a CRT display, the 
signal level and frequency of the peak value of the 
amplitude of measured frequency component, and 
specifies the radio intensity and frequency cor- 
responding to the peak value. In this way, the radio 
intensity is found from the peak value of the am- 
plitude of the measured frequency component. 

This technique is sufficient to examine general 
radio intensity. However, in the case of so-called 
electromagnetic interference (EMI) measurement 
for evaluating interference radio or noise, it is nec- 
essary to determine, in advance, conditions for 
finding spectrum values at respective displayed 
frequencies. As one of these conditions, the regula- 
tions of CISPR (International Special Committee on 
Radio Interference) mentions the use of a QP 
(quasi-peak) detector circuit having QP detection 
characteristics. The QP detection^circuit includes a 
kind of time-constant circuit, in order to eliminate 
an instantaneous peak value due to noise, etc. from 
the found spectrum value. 

Fig. 5 shows a structure of this type of spec- 
trum analyzer having the QP detector circuit An 
object signal a input from an input terminal 1 is 
supplied to a mixer 2. On the other hand, a local 
oscillation frequency signal b is supplied from a 
local oscillator 3 to the mixer 2. The object signal a 
supplied to the mixer 2 is frequency-converted to 
an intermediate frequency (IF) signal c. The IF 
signal c is fed to a band-pass filter (BPF)* 4 and its 
frequency band to be passed is limited. An output 
of the BPF 4 is supplied through a change-over 
switch 5a to a peak detector circuit 6 or to a QP 
detector circuit 7 serving as a measuring detector 
circuit. A signal detected by either peak detector 6 
or QP detector 7 is supplied to a signal input 



terminal Y of a CRT display 8 through a change- 
over switch 5b cooperating with the change-over 
switch 5a, as a spectrum value signal d at a 
frequency designated by the local oscillator 3. 

5 The frequency of the local oscillation frequency 

signal supplied from the local oscillator 3 to the 
mixer 2 is varied (or swept), depending on the 
voltage value of a sawtooth signal e output from a 
sawtooth signal generator 9 with a cycle T. The 

w sawtooth signal e is also supplied, as a sweep 
signal, to a sweep"terminal X of the CRT display 8. 

The peak detector 6 does not include a time- 
constant circuit which is provided in the QP detec- 
tor 7. Thus, the peak detector 6 outputs, as spec- 

15 trum value signal d, the peak value of the IF signal 
fed from the BPF~4, that is, the peak value of the 
magnitude of the spectrum analyzed by the BPF 4. 

In the spectrum analyzer having the above 
structure, the sawtooth signal e with constant cycle 

20 T is supplied from the sawtooth signal generator 9 
to the local oscillator 3 and to the sweep terminal X 
of the CRT display 8. Thus, when the change-over 
switches 5a and 5b are connected to the peak 
detector 6, spectrum values corresponding to re- 

25 spective frequencies are displayed on the CRT 
display 8, as shown in Fig. 5, with the frequencies 
plotted in the abscissa. In other words, with the use 
of the peak detector 6, sharp peak waveforms 11 
appear in spectrum characteristic 10, as shown in 

30 Fig. 5. 

On the other hand, when the change-over 
switches 5a and 5b are connected to the QP detec- 
tor 7. the sharp peak waveforms 11 are lessened 
by the time-constant circuit built in the QP detector 
35 7. 

The problems of the spectrum analyzer shown 
in Fig. 5 will now be described. 

Rg. 6 illustrates how the peak detection output 
and QP detection output are different when a pulse 

40 signal is input and conventional peak detector 6 
and QP detector 7 (CISPR standard) are employed. 
As shown in Rg. 6A, a pulse signal having a 
relatively small pulse width t1 is input as object 
signal a. In this case, a level VP of the peak 

45 detection output (shown in Rg. 6C) obtained by 
peak-detecting the IF output signal (shown in Fig. 
6B) differs largely from a level VQ of the QP 
detection output (shown in Rg. 6D) which is ob- 
tained by QP-detecting the IF output signal (Fig. 

50 6B). In contrast, when a pulse signal having a 
relatively large pulse width t2 is input as object 
signal a, as shown in Rg. 7A, a level VP of the 
peak detection output (Rg. 7C) obtained by peak- 
detecting the IF output signal (Rg. 7B) becomes 
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substantially equal to a level VQ of the QP detec- 
tion output (Fig. 7D) obtained by QP-detecting the 
IF output signal (Fig. 7B). 

When the object signal a is measured through 
the mixer 2 and BPF 4, as'in the spectrum ana- 
lyzer shown in Fig. 5. if the object signal a is a 
pulse signal with small width and low frequency, 
the BPF 4 outputs that portion of the high fre- 
quency component of the pulse waveform, which is 
allowed to pass through the BPF 4, during a time 
period corresponding to the pulse width of the 
pulse waveform. Thus, the level of the signal output 
from the QP detector 7 becomes lower as the 
object signal a has smaller width and lower fre- 
quency. For. this reason, a dynamic range (or an 
overload coefficient) required for the QP detector 7 
increases. -In other words, in the case of the QP 
detection, the output level varies in accordance 
with the ratio (time ratio) of time occupied by the 
object signal; thus, it is necessary to increase the 
dynamic range. 

In the case of EMI measurement using a spec- 
trum analyzer, a high frequency component fx of 
an object signal (basic wave fO) is often measured 
selectively as shown in Fig. 8. 

Since the waveform of the object signal a is not 
predictable, it is impossible to find, in advance, a 
signal level Vo of the object signal a only from the 
QP-detected spectrum value. Thus, under the 
CISPR regulations, it is decided that in the case of 
QP detection the input signal level of the QP detec- 
tor 7 is made lower than a reference level by 43.5 
dB (overload coefficient), as shown in Fig. 9 t in 
order to prevent saturation of the QP detector 7 
and its peripheral circuits. 

However, when the dynamic range for analysis 
of the QP detector 7 is. for example, only 45 dB, 
the actual measurement dynamic range for a pulse 
signal with small pulse width is reduced to 1.5 dB 
(excluding the overload -coefficient), and the preci- 
sion in measurement is lowered. 

Under the circumstances, it is possible to ig- 
nore the aforementioned regulations and to in- 
crease the input signal level of the QP detector 7 
by 10 dB, whereby the input signal level is set to a 
value lower than the reference level by 33.5 dB 
and the measurement dynamic range for the pulse 
signal is increased to 11 .5 dB. 

In this case, however, the pulse signal with 
small pulse width is input and it is difficult to check 
whether or not the QP detector 7 is saturated. 

This being the case, it may be thought that, as 
shown in Fig. 5, the peak detector 6 is provided in 
addition to the QP detector 7 serving as the mea- 
surement detector. First, the spectrum characteris- 
tic 10 is displayed on the CRT display 8 by using 
the peak detector 6, thereby confirming that no 
saturation occurs at a tip portion of each peak 



waveform 11. Thereafter, the change-over switches 
5a and 5b are connected the QP detector 7 to 
perform regular measurement. 

However, when the detectors 6 and 7 are 
5 changed over by means of change-over switches 
5a and 5b. the measurement signal of the spec- 
trum value obtained by the peak detector 6 and the 
measurement signal of the spectrum value ob- 
tained by the QP detector 7 are not considered to 
w be identical, in strict sense, because there is a time 
difference therebetween. It is, therefore, impossible 
to confirm that the measurement signal corre- 
sponding to each spectrum value detected by the 
QP detector is not actually saturated in the QP 
75 detector. 

It should be noted that in this specification the 
term "spectrum value" means not a frequency 
value but an amplitude value pf a spectrum having 
a given frequency. 
20 In brief, in the conventional spectrum analyzer, 
the EMI measurement is carried out by using the 
QP detector. The QP detector, however, has only a 
dynamic range of 45 dB, despite the fact that it is 
necessary to set a reference level to a value higher 
25* than the received signal by 43.5 dB corresponding 
to an overload coefficient (a margin for a pulse 
input signal). Because of this, a substantial dy- 
namic range is only 1.5 dB, and it is difficult to 
perform a wide-band measurement with use of the 
30 same reference level. In addition, in the case of a 
narrow-band measurement, the QP measurement 
can be performed, only after the received level of 
the received signal is precisely measured, and the 
reference level is set within 1 .5 dB. Consequently, 
35 it is difficult to precisely measure signals having 
low repeatability. 

It is. therefore, an object of the present inven- 
tion to provide a new and improved spectrum ana- 
lyzer having functions for simultaneously executing 
40 a plural kinds of detections and displaying resul- 
tants thereof. According to this spectrum analyzer, 
an object signal is simultaneously detected by a 
measurement detector circuit and a peak detector 
circuit, and corresponding spectrum values are si- 
4S multaneously displayed. Thus, while the measure- 
ment detector performs detection, it can be exactly 
confirmed that the object signal is not saturated in 
the measurement detector. Further, a measurement 
dynamic range can be widened, measurement pre- 
50 cision can be enhanced, and reliability of measured 
values can be increased. 

Another object of the present invention is to 
provide a spectrum analyzer wherein an alarm de- 
vice for indicating the fact that a spectrum value of 
55 the peak detector has exceeded a predetermined 
allowable limit value, whereby the occurrence of 
saturation in the measurement detector can be 
surely confirmed, and reliability of measured values 
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can be increased. 

According to one aspect of the present inven- 
tion, there is provided a spectrum analyzer com- 
prising: 

frequency conversion means for sweeping an ob- 
ject signal within a desired measurement frequency 
range, thereby frequency-converting the object sig- 
nal; 

peak detection means for detecting a peak of an 
output from the frequency converting means; 
measurement detection means for measuring and 
detecting the output from the frequency conversion 
means simultaneously with the peak detection by 
the peak detection means, said measurement de- 
tection means having an output characteristic lower 
than an output characteristic of the peak detection 
means; and 

display means for displaying an output from the 
peak detection means and an output from the mea- 
surement detection means on a single display 
screen, in synchronism with the sweeping by the 
frequency conversion means, with these outputs of 
the peak detection means and the measurement 
detection means being plotted along an axis repre- 
sentative of frequencies. 

According to another aspect of the invention, 
there is provided a spectrum analyzer comprising: 
frequency conversion means for sweeping an ob- 
ject signal within a desired measurement frequency 
range, thereby frequency-converting the object sig- 
nal; 

peak detection means for detecting a peak of an 
output from the frequency converting means; 
measurement detection means for measuring and 
detecting the output from the frequency conversion 
means simultaneously with the peak detection by 
the peak detection means, said measurement de- 
tection means having an output characteristic lower 
than an output characteristic of the peak detection 
means; 

display means for displaying at least an output 
from the measurement detection means in syn- 
chronism with the sweeping by the frequency con- 
version means, with the output of the measurement 
detection means being plotted along an axis repre- 
sentative of frequencies; and 
alarm means indicating the fact that an output from 
the peak detection means has exceeded a pre- 
determined allowable limit level. 

In the spectrum analyzer having the above 
structure, the object signal is detected simulta- 
neously by the peak detector and the measure- 
ment detector, and corresponding spectrum values 
are obtained and simultaneously displayed. Thus, 
when the spectrum value output from the peak 
detector exceeds an allowable value, it can be 
instantaneously found that the object signal is satu- 
rated in the measurement detector. 




050 A1 6 



Also, in the spectrum analyzer according to 
another mode, the spectrum value of the peak 
detector is not displayed simultaneously with the 
spectrum value of the measurement detector, 

s though these spectrum values are measured si- 
multaneously. However, when the spectrum value 
of the peak detector exceeds an allowable limit 
value, an alarm device indicates this fact. Thus, the 
occurrence of saturation in the measurement de- 

io tector can be confirmed by virtue of the alarm 
device. 

Additional objects and advantages of the inven- 
tion will be set forth in the description which fol- 
lows, and in part will be obvious from the descrip- 
75 tion, or may be learnt by practice. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out in the appen- 
ded claims. 

20 The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
invention and, together with the general description 
given above and the detailed description of the 

25 preferred embodiment given below, serve to ex- 
plain the principles of the invention. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 

30 which: 

Fig. tA is a block diagram showing a sche- 
matic structure of a spectrum analyzer according to 
a first embodiment of the present invention; 

Fig. 1B is a flowchart for explaining the op- 
35 eration of the spectrum analyzer shown in Fig. 1A; 

Fig. 2 is a block diagram showing a sche- 
matic structure of a spectrum analyzer according to 
a second embodiment of the invention; 

Fig. 3 is a block diagram showing a sche- 
40 matic structure of a spectrum analyzer according to 
a third embodiment of the invention; 

Figs. 4A and 4B are block diagrams show- 
ing, in particular, displays according other embodi- 
ments of the invention; 
45 . Fig. 5 is a block diagram showing a conven- 

tional spectrum analyzer; 

Figs. 6A to 60 and Figs. 7A to 7D illustrate 
the relationship between the waveforms of object 
signals and the waveforms of detection signals; 
so Rg. 8 shows the relationship between an 

object signal (basic wave) and a high frequency 
component in EMI measurement; and 

Fig. 9 is a view for explaining a problem of a 
conventional spectrum analyzer. 
55 Embodiments of the present invention will now 
be described with reference to the accompanying 
drawings. 

Fig. IA is a block diagram schematically show- 
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ing a spectrum analyzer according to a first em- 
bodiment of the present invention. In Fig. 1A, the 
structural elements that are shown in Fig. 5 are 
denoted by the same reference numerals. The 
spectrum analyzer shown in Fig. 1A comprises a 
mixer 2, a local oscillator 3. a BPF (band-pass 
filter) 4, a peak detector circuit 6, a QP detector 
circuit 7 serving as a measuring detector circuit, a 
CRT display 12 serving as display means, and a 
sawtooth signal generator 9. 

An object signal a is input to the mixer 2 
through the input terminal 1. The mixer 2 receives 
a local oscillation frequency signal b fed from the 
local oscillator 3, thereby frequency 7 converting the 
. object, signal a. The frequency-converted object 
signal a is fed" to the BPF 4 as an intermediate 
frequency -{IF) signal c. The BPF 4 limits the pass- 
ing frequency band of the IF signal c output from 
the mixer 2. thus enhancing frequency resolution. 
The peak value of an IF signal c' output from the 
BPF 4, the passing frequency band of which has 
been limited, is detected by the peak detector 6. 
The detected peak value is supplied, as a peak 
spectrum signal dl, to a first input terminal Y1 of 
the CRT display 12. Simultaneously, the IF signal 
c' is GP-detected by the QP detector 7 serving as 
the measurement detector circuit having the time- 
constant circuit. The QP-detected signal is output 
from the QP detector 7, as a measurement spec- 
trum signal d2, to a second input terminal Y2 of the 
CRT display~72. 

The input signal level of the peak detector 6 
and the input signal level of the QP detector 7 are 
set to the same value. 

The CRT display 12 is constituted by, for ex- 
ample, a two-channel chopping type oscilloscope 
with a relatively long afterglow time. The spectrum 
value signals d1 and d2 input to the first and 
second input terminals Y1 and Y2 are chopped 
with a predetermined frequency and are displayed 
alternately. A sweep terminal X of the CRT display 
12 receives a sawtooth signal e as a sweep signal 
with a cycle T, which is output from the sawtooth 
signal generator 9. Accordingly, the peak spectrum 
value signal d1_ output from the peak detector 6 
and the measurement spectrum value signal dl 
output from the QP detector 7 are displayed on the 
CRT display 12 in a multi-channel mode, with the 
frequencies being plotted in the abscissa. A spec- 
trum characteristic 10 corresponding to the peak 
spectrum value signal d1 includes a number of 
sharp peak waveforms 11, whereas a spectrum 
characteristic 13 corresponding to the measure- 
ment spectrum value signal d2 includes peak 
waveforms 14 which are less sharp than the peak 
waveforms 1 1 . 

According to the above-described spectrum 
analyzer, the object signal a input from the input 



terminal 1 is detected by the QP detector 7 to form 
the measurement spectrum value signal d2 and is 
simultaneously detected by the peak detector 6 to 
form the peak spectrum value signal cM, as illus- 

5 trated in the flowchart shown in Rg. 1 B. The spec- 
trum characteristics 13 and 10, both corresponding 
to the spectrum value signals d2 and d, are dis- 
played on the same screen (step S1). 

Then, in step S2, when it is confirmed that one 

w of the peak waveforms 11 of the spectrum char- 
acteristic 10 corresponding to the peak detector 6 
exceeds a predetermined limit value (LL) or a tip 
portion of the peak waveform 11 is flattened and 
saturated, the IF signal c' corresponding to the 

;5 object signal a is found to be saturated in the QP 
detector 7, even if no saturation phenomenon ap- 
pears in the peak waveforms 14 of the spectrum 
characteristic 13 corresponding to the QP detector 
7. 

20 When the saturation of the IF signal c' is con- 
firmed, the level of the input to the QP detector 7 
and the peak detector 6 is lowered by a level 
adjusting circuit UA such as an attenuator or an 
amplifier, which is arranged in front of or in rear of 

25 the mixer 2 (step S3). 

On the other hand, when no saturation phe- 
nomenon appears in the spectrum characteristic 10 
corresponding to the peak detector 6, it can be 
confirmed that no saturation phenomenon occurs in 

30 the QP detector 7, 

In other words, since it can be exactly checked 
whether or not the QP detector 7 is saturated, the 
input signal level of the QP detector 7 can be 
increased, along with the input signal level of the 

35 peak detector 6, by the level adjusting circuit LA, 
up to a limit value where no saturation phenom- 
enon appears in the spectrum characteristic 10. 
Thus, the spectrum value can be measured in the 
QP detector 7 with the widest possible dynamic 

40 range (step S4). Accordingly, the measurement 
precision of the spectrum values of the spectrum 
analyzer can be enhanced. 

Fig. 2 is a block diagram showing a spectrum 
analyzer according to a second embodiment of the 

45 present invention. In Fig. 2, the structural elements 
that are shown in Fig. 1 are denoted by the same 
reference numerals. 

In the second embodiment, the measurement 
detector circuit includes not only the QP detector 

so 7, shown in Rg. 1A, but also an average-value 
detector circuit 15 for outputting an average value 
of an input signal in a predetermined time period. 
Also, a CRT display 16 is constituted by a three- 
channel chopping type oscilloscope. The IF signal 

55 c output from the BPF 4 is supplied to the peak 
detector 6, the QP detector 7 and the average- 
value detector 15 simultaneously and in parallel 
manner. Spectrum value signals d1 , d2 and d3 are 
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-output from the detectors 6, 7 and 15 to input 
terminals Y1. Y2 and Y3 of the CRT display 16. 
The CRT display 16 displays simultaneously the 
spectrum characteristic 10 corresponding to the 
peak detector 6, the spectrum characteristic 13 
corresponding to the QP detector 7, and a spec- 
trum characteristic 17 corresponding to the 
average-value detector 15. 

As shown in Fig. 2, in the spectrum char- 
acteristic 17 of the average-value detector 15. the 
level of a pulse signal with low frequency and small 
pulse width is attenuated by an averaging process. 
Also, regarding the spectrum characteristic 17, the 
saturation phenomenon of the peak waveforms 1 1 
of the spectrum characteristic 10 corresponding to 
the peak detector 6 can be monitored and the level 
of the input to the -average-value detector 15 can 
be adjusted by the level adjusting circuit LA, 
whereby the occurrence of the saturation phenom- 
enon in the average-value detector 1 5 can be sure- 
ly prevented. Thus, substantially the same effects 
as in the first embodiment shown in Fig. 1A can be 
brought about. 

Of course, it is possible to remove the QP 
detector 7 and to use only the average-value de- 
tector 15 as the measurement detector circuit 

Furthermore, digital oscilloscopes as shown in 
Fig. 4A and 4B may be used in place of the CRT 
displays 12 and 16 shown in Fig. 1A and Fig. 2 
which are constituted by two-channel/three-channel 
chopping type oscilloscopes. In Fig. 4A, input 
spectrum value signals d1 and d2 are stored in 
memories 45 and 46 through sample/hold (S/H) 
circuits 41 a sampling controller 51. The digital 
spectrum values stored in the memories 45 and 46 
are compiled by a CPU 47 and are transmitted to a 
screen memory 48. Then, the data in the screen 
memory 48 is displayed on a CRT 49. In Fig. 4B t 
input spectrum value signals dl and d2 are sup- 
plied to a multiplexer 40 through S/H circuits 41 
and 42, and are alternately supplied to an A/D 
converter 50. In this respect, the structure of Fig. 
4B differs from that of Fig. 4A. 

Fig. 3 is a block diagram showing a spectrum 
analyzer according to a third embodiment of the 
present invention. In Fig. 3, the structural elements 
that appear in Fig. 1A are denoted by the same 
reference numerals. 

In the third embodiment, a CRT display 18 is 
constituted by a one-channel oscilloscope. A mea- 
surement spectrum value signal output from the 
QP detector serving as the measurement detector 
circuit is input to a signal input terminal Y of the 
one-channel CRT display 18. The CRT display 18 
displays only a spectrum characteristic 13 cor- 
responding to the QP detector 7. 

On the other hand, a peak spectrum value 
signal d1 output from the peak detector 6 is input 



to a level detector circuit 19. The level detector 19 
turns on an alarm lamp 20 when the peak spectrum 
value signal d1 exceeds a predetermined allowable 
limit level. 

s In the third embodiment, the level of the input 

to the peak detector 6 is equal to that to the QP 
detector 7. 

While a monitoring person observes the spec- 
trum characteristic 13 corresponding to the QP 

io detector 7 displayed on the CRT display 18, he 
can immediately know the occurrence of saturation 
in the peak detector 6 and QP detector 7 once the 
alarm lamp 20 is turned on. Thus, substantially the 
same effects as the abovedescribed embodiments 

is can be obtained. 

Further, in the third embodiment, since the 
one-channel CRT display 18 is used, the manufac- 
turing cost can be reduced, compared to the first 
and second embodiments. 

20 Moreover, when the object signal is measured 
by different types of measurement detector circuits 
for various purposes of evaluation, these circuits 
have different detection efficiencies and overload 
coefficients. Thus, if these circuits are connected in 

25 one signal line, the saturation of the signal line and 
each detector circuit becomes a serious problem. 
In the present invention, the saturation can be 
checked, on the basis of the peak value detected 
by the peak detector. 

30 In the above description, the terms "peak val- 
ue", "QP value", and "average value" mean, re- 
spectively, the peak value, QP value, and average 
value of the amplitude of the measured frequency 
component, and not the peak value, QP value and 

35 average value of the data obtained in one sweep 
measurement. In particular, since the QP value and 
average value are concerned with time, the sweep 
time should be slow to such a degree that no 
influence is exerted on the time for finding the QP 

40 value and average value. 

As has been described above in detail, the 
spectrum analyzer of the present invention detects 
the object signal simultaneously by means of the 
measurement detector circuit and the peak detec- 

45 tor circuit, and displays the resultant spectrum val- 
ues on the display. Thus, while monitoring the 
spectrum value corresponding to the peak detector, 
a monitoring person can exactly confirm that the 
object signal is not saturated in the measurement 

so detector when the object signal is detected by the 
measurement detector. Therefore, the measuring 
dynamic range of the measurement detector can 
be widened, the measurement precision can be 
enhanced, and the reliability of the measurement 

55 values can be increased. 

Furthermore, since the alarm device is pro- 
vided for indicating that the spectrum value of the 
peak detector has exceeded an allowable limit val- 
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ue, the occurrence of saturation in the measure- 
ment detector can be confirmed, and the reliability 
in measurement values can be increased. 

In brief, according to the EMI measurement 
using the spectrum analyzer of the present inven- 5 
tion. the QP detection can be carried out, even if 
the overload coefficient of 43.5 dB is not necessar- 
ily provided to the QP detector. In addition, by 
using the means for surely attaining the resultants 
of the QP detection, the wide-band EMI measure- jo 
ment can be performed at high speed and exactly. 

Namely, in the present invention, consideration 
has been given to the fact that the occurrence of 
overload of 43.5 dB is rare in the EMI measure- 
ment.. When- the QP detection is performed in a 75 
margin (e.g., 33.5 dB) lower than this value and no 
overload occurs, the measurement results obtained 
in this case are judged to be valid. More specifi- 
cally, in the spectrum analyzer, the QP detection 
and the peak detection are simultaneously per- 20 
formed, and the resultants thereof are displayed on 
the two-channel display in the simultaneous sweep 
mode. Thus, the load condition (peak value) during 
the measurement and the QP detection resultants 
are monitored while these are compared with each 25 
other. 

Additional embodiments of present invention 
will be apparent to those skilled in the art from 
consideration of the specification and practice of 
the present invention disclosed therein. It is in- 30 
tended that the specification and examples be con- 
sidered as exemplary only, with the true scope of 
the present invention being indicated by the follow- 
ing claims. 



Claims 

1. A spectrum analyzer comprising frequency 
conversion means (2, 3) for sweeping an object 40 
signal within a desired measurement frequency 
range, thereby frequency-converting the object sig- 
nal; peak detection means (6) for detecting a peak 
of an output from the frequency converting means 
(2, 3); measurement detection means (7) for mea- 45 
suring and detecting the output from the frequency 
conversion means (2, 3), said measurement detec- 
tion means (7) having an output characteristic lower 
than an output characteristic of the peak detection 
means (6); and display means (12), characterized 50 
in that the measurement detection by said mea- 
surement detection means (7) can be executed 
simultaneously with the peak detection by the peak 
detection means (6) and said display means (12) 
can be simultaneously displayed an output from 55 
the peak detection means and an output from the 
measurement detection means (7) on a single dis- 
play screen, in synchronism with the sweeping by 
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the frequency conversion means, with these out- 
puts of the peak detection means (6) and the 
measurement detection means (7) being plotted 
along an axis representative of frequencies. 

2. The spectrum analyzer according to claim 1, 
characterized in that said measurement detection 
means (7) includes at least one of quasi-peak value 
detection means (7) and average-value detection 
means (15). 

3. The spectrum analyzer according to claim 1 
or 2, characterized in that said display means (12) 
includes analog display means. 

4. The spectrum analyzer according to claim 1 
or 2, characterized in that said display means (12) 
includes digital display means. 

5. The spectrum analyzer according to claim 3. 
characterized in that said display (12) means in- 
cludes multi-channel chopping display type oscil- 
loscope means. 

6. The spectrum analyzer according to claim 4, 
characterized in that said display means (12) in- 
cludes digital oscilloscope means. 

7. The spectrum analyzer according to any of 
claims 1 to 6, characterized in that said analyzer 
further comprises level adjusting means (LA) pro- 
vided on, at least, one of the input side and output 
side of the frequency conversion means (2, 3). 

8. The spectrum analyzer according to any of 
claims 1 to 7, characterized in that said measure- 
ment detection means (7) includes quasi-peak val- 
ue detection means, and, when the analyzer is 
used for measuring electromagnetic interference, 
the quasi-peak value detection means has a dy- 
namic range with a margin less than a predeter- 
mined overload coefficient. 

9. The spectrum analyzer according to claim 8, 
characterized in that it is ensured that no saturation 
occurs in the output of the quasi-peak value detec- 
tion means with said dynamic range, by monitoring 
the output from the peak detection means dis- 
played on the display means (12). 

10. A spectrum analyzer comprising: 
frequency conversion means (2, 3) for sweeping an 
object signal within a desired measurement fre- 
quency range, thereby frequency-converting the 
object signal; 

peak detection means (6) for detecting a peak of 
an output from the frequency converting means (2, 
3); 

measurement detection means (6) for measuring 
and detecting the output from the frequency con- 
version means (2, 3), said measurement detection 
means (7) having an output characteristic lower 
than an output characteristic of the peak detection 
means (6); and display means (12) characterized in 
that the measurement detection by said measure- 
ment detection means (7) can be executed simulta- 
neously with the peak detection by the peak detec- 
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tion means and said display means (12) can be 
displayed at least an output from the measurement 
detection means (7) in synchronism with the sweep 
by the frequency conversion means (2, 3), with the 
output of the measurement detection means (7) 5 
being plotted along an axis representative of fre- 
quencies; and 

said apparatus further comprises: 
alarm means (20) indicating the fact that an output 
from the peak detection means (6) has exceeded a w 
predetermined allowable limit level. 

11. The spectrum analyzer according to claim 
10, characterized in that said measurement detec- 
tion means (7) includes quasi-peak value detection 
means.. 75 
" 12. The spectrum analyzer according to claim 
10 or 11, characterized in that said alarm means 
(20) includes an alarm lamp (20). 
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